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(57) Abstract 

The present invention pertains to an HDLC communications device in a base station of a communications system by 
utilizing a packet router, wherein this communications device enables high-speed data communications by 
implementing HDLC communications between the trunk card, base station control card, and channel cards in a base 
station via a high-speed packet router and easily extends nodes to have access to multiple trunks and channel cards. 
The present invention is characterized by the fact that it has a structure in which a time synchronization card, trunk 
card, base station control card, and channel cards are each connected to multiple nodes for implementing HDLC 
communications mainly through a packet router; and the packet router consists of a shift register for storing packets 
transmitted from the multiple nodes until the destination address information is detected; a detector for detecting 
whether or not packets to be transmitted exist in a certain node among the multiple nodes; a mover that reads the 
packets from a transmission FIFO of the node for transmitting the packets according to the control of the detector 
and that outputs to the above-mentioned shift register, the address filters in the router nodes, a broadcasting packet 
comparison part, and a TOD packet comparison part and that discriminates between the start and the end of the 
packets and that generates a control signal for storing the above-mentioned read packets in a reception FIFO of the 
destination node; router node parts that detect the destination address information from the packets output from the 
mover and that transfer the packets stored in the shift register to the reception FIFO of the destination node 
according to the control signal of the mover; and said broadcasting packet comparison part and TOD comparison 
part for confirming whether the packets output from the mover are broadcasting packets or TOD packets. 



Representative figure: 
Figure 1 
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Specification 

Brief description of the figures 

Figure 1 is a block diagram showing the HDLC communications device in a base station 
of a communication system utilizing a packet router of the present invention. 

Figure 2 is a detailed block diagram showing a packet router of the present invention. 

Figure 3 is a flow chart showing the operation of the HDLC communications device in a 
base station of a communications system utilizing a packet router of the present invention. 

Explanation of symbols of the main parts of the figures 
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Detailed explanation of the invention 
Purpose of the invention 

Technical field of the invention and prior art of the field 

The present invention pertains to an HDLC communications device in a base station of a 
communications system by utilizing a packet router, wherein this device enables high-speed data 
communications by implementing HDLC (High level Data Link Control) communications 
between the trunk card, base station control card, and channel cards in a base station of a 
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communications system via a high-speed packet router and easily extends nodes to have access 
to multiple trunks and channel cards. 

In general, a communications system is equipped with an HDLC communications device 
for packet communications between multiple nodes and mainly uses HDLC communications as 
the communications between the nodes. 

In this communications system, a conventional micro base station shares a transmission 
and reception path for HDLC communications, and as the packet transfer rate, El (0.248 Mbps) 
or Tl (1 .544 Mbps), which is a trunk transmission system, has been adopted. 

However, since in the above-mentioned conventional micro base station uses an HDLC 
communications device that shares a transmission and reception path, the circuit is was simple, 
but not only is the packet transfer rate slow, a very complicated control signal was required for a 
path test. 

In addition, as mentioned above, since the packet transfer rate in the base station was 
dependent upon El or Tl, two slots of base station control cards must be operated to extend 
2FA (Frequency Assignment)/3SEC (SECtor), so that the operation was inefficient and the 
system cost was raised. Even in this operation of two slots of base station control cards, since 
there must be a communications path between the base station control cards, a very complicated 
operation algorithm was required. 

Moreover, in the case that more communications nodes are requested of a system 
operator, since there was no node extensibility, the nodes cannot be accepted, and the system 
must be large, occupying a large space. 

Technical problems to be solved by the invention 

The present invention has been proposed to solve the above-mentioned problems, and its 
purpose is to provide an HDLC communications device in a base station of a communications 
system utilizing a packet router that enables high-speed data communications by implementing 
HDLC communications between the trunk card, base station control card, and channel cards in a 
base station of a communications system via a high-speed packet router so that it can be applied 
to a communications structure with a large amount of data and can easily extend nodes to have 
access to multiple trunks and channel cards. 

Constitution and operation of the invention 

In order to achieve this purpose, the HDLC communications device in a base station of a 
communications system utilizing a packet router of the present invention is characterized by the 
fact that it has a structure in which the time synchronization card, trunk card, base station control 
card, and channel cards are each connected to multiple nodes for implementing HDLC 
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communications mainly through a packet router; and the packet router consists of a shift register 
for storing packets transmitted from the multiple nodes until destination address information is 
detected; a detector for detecting whether or not packets to be transmitted exist in a certain node 
among the multiple nodes; a mover that reads the packets from a transmission FIFO of the node 
for transmitting the packets according to the control of the detector, and that outputs the packets 
to the above-mentioned shift register, the address filters in the router nodes, a broadcasting 
packet comparison part, and a TOD packet comparison part, and that discriminates between the 
start and the end of the packets, and that generates a control signal for storing the 
above-mentioned read packets in a reception FIFO of the destination node; router node parts that 
detect the destination address information from the packets output from the mover, and that 
transfer the packets stored in the shift register to the reception FIFO of the destination node 
according to the control signal of the mover; and said broadcasting packet comparison part and 
TOD comparison part for confirming whether the packets output from the mover are 
broadcasting packets or TOD packets 

Next, referring to the attached figures, the constitution and operation of the HDLC 
communications device in a base station of a communications system utilizing a packet router of 
the present invention will be explained in detail. 

Figure 1 is a block diagram showing the HDLC communications device in a base station 
of a communications system utilizing a packet router of the present invention. This 
communications device consists of a time synchronization card (20) that provides various clock 
signals for the time synchronization of multiple channel cards, trunk framers 0 and 1 (30-0, 1) 
that provide El or Tl packet communications with a control station (10), a base station control 
card (40) for controlling a base station, multiple channel cards 0-N (50-0-N) for processing 
transmission and reception and receiving packets as actual data for each channel, multiple nodes 
0-N (60-0-N) that are each connected to the above-mentioned time synchronization card (20), 
trunk framers 0 and 1 (30-0, 1), base station control card (40), and channel cards 0-N (50-0-N) 
and that carry out HDLC communications, and a packet router (70) for controlling the 
communications and reception paths of packets that are transmitted and received via 
communications and reception buses to enable HDLC packet communications between the 
above-mentioned nodes 0-N (60-0-N) at a high-speed transfer rate. 

The above-mentioned nodes 0-N (60-0-N) are constituted as hardware in FPGA and 
consist of HDLC transmitter-receivers (61 -0-N), in which an address filter and an error packet 
remover are built, and transmission and reception FIFO (First In First Out) (62-0-N) that are 
directly accessed by the above-mentioned packet router (70) through the transmission and 
reception buses. 



5 



Since the address filter and the error remover are built in the above-mentioned HDLC 
transmitter-receivers (61 -0-N), the inflow of abnormal packets can be cut off without having any 
influence on a CPU. 

The HDLC communications device in a base station of a communications system 
utilizing a packet router of the present invention with the above-mentioned constitution is 
realized based on the 2F A/3 SEC extension. As shown in Figure 1, one slot with a time 
synchronization card (20), one slot with a trunk card in which trunk framers 0 and 1 (30-0, 1) are 
built, one slot with a base station control card (40), and 8 channel cards 0-N (50-0-N) are each 
connected to the multiple nodes 0-N (60-0-N) centering around the packet router (70), attaining 
a simple overall structure. In this way, extension nodes can be added. 

Figure 2 is a detailed block diagram showing the above-mentioned packet router (70). 
This packet router consists of a shift register (71) for storing packets transmitted from the 
multiple nodes 0-N (60-0-N) in the HDLC communications device until the address information 
of a destination node is detected; a detector (checker) (72) for detecting whether or not packets to 
be transmitted exist in a certain node among the multiple nodes 0-N (60-0-N) from a packet 
transmission ready signal transmitted from the multiple nodes 0-N (60-0-N) in the HDLC 
communications device, and that notifies the node in which the transmitting packets exist; a 
mover (73) that reads the packets from a node 0-N transmission FIFO, in which the packets 
transmitted from the node for transmitting the packets among the multiple nodes 0-N (60-0-N) 
in the HDLC communication device are stored, according to the notification result of the 
above-mentioned detector (72), and that outputs the packets to the above-mentioned shift 
register (71), the address filters in the router node parts, a broadcasting packet comparison part, 
and a TOD (Time of Delay [sic; Time of Day]) packet comparison part, and that discriminates 
between the start and the end of the packets, and that generates a control signal for storing the 
above-mentioned packets read from the above-mentioned node 0-N transmission FIFO in a node 
0-N reception FIFO to transfer the packets to a destination node among the multiple nodes 
0-N (60-0-N) in the HDLC communications device; router node parts 0-N (74-0-N) that receive 
the input of the packets transmitted from the multiple nodes 0-N (60-0-N) in the HDLC 
communications device, and that output the packets to the above-mentioned shift register (71), 
and that detect the address information of the destination node from the packets output from the 
above-mentioned mover (73), and that transfer the packets stored in the above-mentioned shift 
register (71) to the reception FIFO of the destination node among the multiple nodes 
0-N (60-0-N) in the HDLC communications device through the node 0-N reception FIFO 
according to the control signal of the above-mentioned mover (73); and a broadcasting packet 
comparison part (75) and a TOD comparison part (76) for confirming whether the packets output 
from the above-mentioned mover (73) are broadcasting packets or TOD packets. 
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The above-mentioned router node parts 0-N (74-0-N) consist of node 0-N transmission 
FIFO (74-0-N-l) for storing the packets transmitted from the transmission FIFO (62-0-N) in the 
multiple nodes 0-N (60-0-N) through the transmission bus; address filters 0-N (74-0-N-2) for 
detecting the address information of the destination node for transmitting the packets from the 
packets output from the above-mentioned mover (73); AND gates (74-0-0-N-3) that perform a 
logical AND operation on the detection result of the above-mentioned address filters 0-N 
(74-0— N-2) and the clock and that output a control signal for transferring the packets in the 
above-mentioned shift register (71), in which the address information of the destination node has 
been detected, to the reception FIFO (74-0-0-N-3) of the destination node among the multiple 
nodes 0-N (60-0-N); and node 0-N reception FIFO (74-0-N-4) that store the packets in the 
above-mentioned register (71), in which the address information of the above-mentioned 
destination node has been detected, and that transfer the packets to the reception FIFO of the 
destination node among the multiple nodes 0-N (60-0-N). 

The operation of the HDLC communications device in a base station of a 
communications system utilizing a packet router of the present invention with the 
above-mentioned constitution is explained as follows with reference to the flow chart of Figure 3. 

The time synchronization card (20), trunk framers 0 and 1 (30-0, 1), base station control 
card (40), and channel cards 0-N (50-0-N) each connected to the multiple nodes 0-N (60-0-N) 
in the HDLC communications device transmit packets to the packet router (70) by utilizing the 
above-mentioned multiple nodes 0-N (60-0-N) and the transmission and reception buses and 
receive packets input through the transmission and reception buses and the multiple nodes 0-N 
(60-0-N) according to the path control of the packet router (70). 

In other words, first, the time synchronization card (20), trunk framers 0 and 1 (30-0, 1), 
base station control card (40), and channel cards 0-N (50-0-N) store the packets to be 
transmitted in the transmission FIFO (62-0-N) in the multiple nodes 0-N (60-0-N) and transmit 
the packets to the packet router (70) through the transmission bus (SI). 

Next, while the packets that are transmitted from the transmission FIFO (62-0-N) in the 
multiple nodes 0-N (60-0-N) through the transmission bus are stored in the node 0-N 
transmission FIFO (74-0-N-l) in the router node parts 0-N (74-0-N) of the router (70), if a 
transmission ready signal of the transmission FIFO (62-0-N) in the multiple nodes 0-N (60-0-N) 
is generated (S2), the detector (72) confirms the above-mentioned packet transmission ready 
signal, detects whether or not the transmitting packets exist in a certain node among the multiple 
nodes 0-N (60-0-N), and informs the mover (73) of the detection result, that is, the node in 
which the transmitting packets exist (S3). 

Next, the above-mentioned mover (73) instructs the detector (72) to detect the 
transmitting packets for the next node, reads the packets from the node 0-N transmission FIFO 
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(74-0-N- 1) in the router node parts 0-N (74-0-N), in which the packets transmitted from the 
node for transmitting the packets among the multiple nodes 0-N (60-0-N) in the HDLC 
communications device are stored, according to the informing result of the above-mentioned 
detector (72), outputs the packets to the above-mentioned shift register (71), the address filters 
0-N (74-0-N-2) in the router node parts 0-N (74-0-N), the broadcasting packet comparison part 
(75), and the TOD packet comparison part (76), and discriminates between the start and the end 
of the packets (S4). 

At that time, the above-mentioned detector (72) detects the transmitting packets for the 
next node as soon as a transmitting packet detection instruction for the next node that is output 
from the mover (73) is received. 

Therefore, the above-mentioned shift register (71) stores the packets transmitted from the 
above-mentioned mover (73), that is, the packets transmitted from the multiple nodes 0-N 
(60-0-N) in the HDLC communications device and stored in the node 0-N transmission FIFO 
(74-0-N- 1) in the router node parts 0-N (74-0-N), until the address information of the 
destination node is detected (S5), and the address filters 0-N (74-0-N-2) in the router node parts 
0-N (74-0-N) detect the address information of the destination node from the packets output 
from the above-mentioned mover (73), and finds out the node to which the packets are to be 
transmitted (S6). 

Next, if the address information of the destination node is detected in the 
above-mentioned step (S6), the above-mentioned AND gates (74-0-N-3) perform a logical AND 
operation on the detection result of the above-mentioned address filters 0-N (74-0-N-2) and the 
clock, reads the packets, in which the address information of the destination node has been 
detected, out of the above-mentioned shift register (71), and outputs a control signal for 
transferring the packets to the reception FIFO (62-0-N) of the destination node among the 
multiple nodes 0-N (60-0-N) (S7). 

Therefore, the node 0-N reception FIFO (74-0-N-4) in the router node parts 0-N (74-0-N) 
reads the packets in the above-mentioned shift register (71), in which the address information of 
the destination node has been detected, according to the control signal of the above-mentioned 
AND gates (74-0-N-3) and transfers the packets to the reception FIFO (62-0-N) of the 
destination node among the multiple nodes 0-N (60-0-N) through the reception bus (S8). 

At that time, the above-mentioned broadcasting packet comparison part (75) and TOD 
comparison part (76) confirm whether the packets output from the above-mentioned mover (73) 
are broadcasting packets or TOD packets, transfer the packets to all the nodes if the packets are 
either broadcasting packets or TOD packets, and transfer the packets to the destination node 
detected in the above-mentioned address filters 0-N (74-0-N-2) if the packets are neither 
broadcasting packets nor TOD packets. 
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Through the operation of the above-mentioned packet router (70), the time 
synchronization card (20), trunk framers 0 and 1 (30-0, 1), base station control card (40), and 
channel cards 0-N (50-0-N) each connected to the destination node read the packets stored in the 
reception FIFO (62-0~N) of the destination node through the HDLC transmitter-receivers 
(61 -0-N) in the nodes and finally receive the packets. 

On the other hand, if clocks of 10 MHz are used in the shift register, detector, mover, and 
address filters in the packet router operated as mentioned above, since the transmission of 8 bits 
is possible in each clock cycle, the total routing speed is 80 Mbps. 

Therefore, in order to raise the transfer rate, the clocks may be raised in the range where 
the packet router meets the setup/hold time, or the FIFO data bits may be increased to 8 bits or 
more. 

Since the routing speed is fast as mentioned above, the transfer rate between each card 
and node can be set to a high speed, and when the micro base station is extended to 2F A/3 SEC, 
since the communications speed connected to the control station does not deviate from 
2.048 Mbps x twice (two El frames) based on El and 1.544 Mbps x twice (two Tl framers) 
based on Tl, the routing speed has a more or less margin. 8 slots of channel cards, time 
synchronization card, base station control card, and two trunk framers can thus be connected to 
the packet router, and a reserve extension node can be added. 

Therefore, two slots for of base station control cards are not required in 2F A/3 SEC 
operation, and the system can be contained on one digital board. 

In addition, in the conventional structure, due to the limitation of the HDLC 
communications speed, a TOD signal is sent to a base station control card from a time 
synchronization card and sent to channel cards through an HDLC main bus. In the present 
invention, however, since the signal is sent directly to the channel cards through the packet 
router from the time synchronization card, a load is not imposed on the base station control card. 

Effects of the invention 

As explained above, according to the present invention, since a high-speed packet router 
is used, high-speed data communications between nodes is made possible, so that this 
communications device can be applied to a communications structure having a large amount of 
data. In addition since the number of nodes can be extended, multiple trunk cards and channel 
cards can be accessed, and unnecessary or defective packets are removed without having any 
influence on the CPU, so that the system can exhibit stable operation. 

To realize a conventional 2F A/3 SEC micro base station, two digital boards have been 
required. However, with the utilization of this structure, the micro base station can be realized on 
one digital board, so that digital block space can be reduced, costs can be reduced, and the 
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operation algorithm can be simplified. Moreover, the base station control card of the micro base 
station can be reduced from 2 slots to 1 slot, reducing costs and saving space. Furthermore, since 
this communications device is not dependent upon the trunk speed, the communications speed 
between each node can be freely determined, facilitating the design. 

In addition, since the node extensibility is easy, additionally necessary extra nodes can be 
easily secured, so that the system operator can easily interface a system monitor or an additional 
communications device. Moreover, since the transfer rate is fast, the risk of packet loss due to 
overwriting in FIFO is also reduced, and this communications device can be connected without 
being limited to the trunk speed. 

The above-mentioned HDLC communications device utilizing a packet router of the 
present invention can be applied to the case where HDLC packet transmission is carried out 
among multiple nodes, the case where a router shares the transmission and reception path in an 
HDLC communications path, and the case where all HDLC packets are transferred to multiple 
nodes from a specific node. 

Claims 

1. HDLC communications device in a base station of a communications system utilizing 
a packet router, characterized by the fact that, in an HDLC communication device in a base 
station of a communication system consisting of a time synchronization card that provides 
various clock pulses for the time synchronization of multiple channel cards, trunk framers that 
provide El or Tl packet communications with a control station, a base station control card for 
controlling a base station, multiple channel cards for processing transmitting and receiving 
packets as actual data for each channel, multiple nodes that are each connected to the 
above-mentioned time synchronization card, trunk framers, base station control card, and 
channel cards and that carry out HDLC communications, and a packet router for controlling the 
communications and reception paths of packets that are transmitted and received through 
communications and reception buses, to enable HDLC packet communications between the 
above-mentioned multiple nodes at a high-speed transfer rate, the above-mentioned nodes consist 
of HDLC transmitter-receivers, in which an address filter and an error packet remover are built, 
and transmission and reception FIFO that are directly accessed by the above-mentioned packet 
router through the transmission and reception buses; and the above-mentioned packet router 
consists of a shift register for storing packets transmitted from the multiple nodes in the HDLC 
communication device until the address information of a destination node is detected; a detector 
for detecting whether or not packets to be transmitted exist in a certain node among the multiple 
nodes by means of a packet transmission ready signal that is transmitted from the multiple nodes 
in the HDLC communications device and that notifies the node in which the transmitting packets 
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exist; a mover that reads the packets from a node 0-N transmission FIFO, in which the packets 
transmitted from the node for transmitting the packets among the multiple nodes in the HDLC 
communications device are stored, according to the notification result of the above-mentioned 
detector, and that outputs the packets to the shift register, the address filters in the router node 
parts, a broadcasting packet comparison part, and a TOD packet comparison part, and that 
discriminates between the start and the end of the packets, and that generates a control signal for 
storing the packets read from the above-mentioned node 0-N transmission FIFO to transfer the 
packets to a destination node among the multiple nodes in the HDLC communication device; 
router node parts that receive the input of the packets transmitted from the multiple nodes in the 
HDLC communications device, and that output the packets to the above-mentioned shift register, 
and that detect the address information of the destination node from the packets output from the 
above-mentioned mover, and that transfer the packets stored in the above-mentioned shift 
register to the reception FIFO of the destination node among the multiple nodes in the HDLC 
communication; device through the node 0-N reception FIFO according to the control signal of 
the above-mentioned mover; and a broadcasting packet comparison part and a TOD comparison 
part for confirming whether the packets output from the above-mentioned mover are 
broadcasting packets or TOD packets. 

2. HDLC communications device in a base station of a communications system utilizing 
a packet router according to Claim 1 , characterized by the fact that the above-mentioned router 
node parts consist of node 0-N transmission FIFO for storing the packets transmitted from the 
transmission FIFO in the multiple nodes through the transmission bus; address filters for 
detecting the address information of the destination node for transmitting the packets from the 
packets output from the above-mentioned mover; AND gates that perform a logical AND 
operation on of the detection result of the above-mentioned address filters and the clock and that 
output a control signal for transferring the packets in the above-mentioned shift register, in which 
the address information of the destination node has been detected, to the reception FIFO of the 
destination node among the multiple nodes; and node 0-N reception FIFO that store the packets 
in the above-mentioned register, in which the address information of the above-mentioned 
destination node has been detected, and that transfer the packets to the reception FIFO of the 
destination node among the multiple nodes. 
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51 Storage of packets in a transmission FIFO in multiple nodes and transfer of the 
packets to a packet router. 

52 Packet storage in the node 0-N transmission FIFO in the router node parts and the 
generation of a packet transmission ready signal 

53 Detection of a node in which packets to be transmitted exist and notification of 
the result to a mover 

54 Read and output of the packets stored in the node 0-N transmission FIFO in the 
router node parts and the discrimination of the start and the end of the packets 

55 Storage of the packets until the address information of a destination node is 
detected in a shift register 

56 Detection of the address information of the destination node by a detector 

57 Output of a control signal to transfer the packet to the reception FIFO of the 
destination node from AND gates 

58 Transfer of the packets to the reception FIFO of the destination node via a 
reception bus 
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(54) BH^ BH?E1t 0|§o> gA| Al^gjoj 7|X|^LH0flO|X|qg!A| MdSxl 



£ g§8 3^ dh^ ai^Eit oigofoi ?ixi^m §sa ?ie. xiiomE. *ny ajoioii hdlc 

4 2i£^ ^ nH^! ef^E-H 0|g°> sa| A|^gJ2| ?|XRLfl HDLC SdSx|0|| ^o g> nH^l 

B|^Ei# i^cJ25 HDLC Ids ^Sm^ C^SJ inEOil A|2| §§3 ^E. ?|XR X||0f^E. 

*Hy?fE^ 2|2» ?55 oi^oum. oi an « B^E^f q^-2j ^EOM HH3il ^ 

X| 0\E.$\± §fi?f 2#H IfflJtXI Xj^ofb tI 5§ aiX|^E12|, EJ^oj t c§ ^u. tH 0||Ai DH 
ei0| SJerXI! Stmb 2f?|£l. 2S?I3 Ail Oj 01| Ifll^S ^SUXJ 6^ £A| FIFO^^EI 

DH^ll ?1012[ £>U| aiXJ^EI, B|^E1 ^E^Uj 01 flE|. DJi^l U|3¥. TOO DH^ d| 

IS "Oil 2|2| psf * n^oj Aj5[3| ?^5[2. £J\ g]Oi£ HH^IM =^X| kE2J F IFOCHI Xj 

SSPI ?lE> XJ|0id.?# ^^6^ 0|=?|2}. 0|§7|0||A| #^£lb DII^°5^ ^3X| OlEdl^ 
SlofOI 0|§^|£| XllOldSOII 01 e| aiXI^EiOil Hfl^M =*|XI 4d FIF0£ 2£of 

ei^Ej ts^2i. oi-uioiiAi e^tlb nn^oi y^g. too nH^eixii nn^i Hirav 

% TOD UlU^g ?^i§ fS2^ ^E|. 

£ 18 ^ ^§0|| 2jm QH^l e|o Ei m o| s/j A|>tg2J ^IXJ^LH Oi|0|x|C|^^| 5A|Sx|2J §s 

£ 2^ g ^goil nn^i ei^^oj ^| «s ^AH E . 

E 3u ^ 21^ DJ|^ BI^EH Olgsj sa| M^aioj 7|XRLfl 0||0|*|qa]M| gdS*|2| §5» 

E. 

10 : XJIOI^ 20 : A|2> ^|?JE 

30-0.1 : §§a HaiOIOIO.1 40 : ^|XR «|015|E 

50-0-N : AHy?|E0~N 60-0-N : i^EO-N 

61-0-N : HDLC 62-0-N : FIFO 

70 : nH^l ei^EI 71 : £|5M 3|X|^Ej 

72 : at^l 73 : 0\%?\ 

74-0-N : EI^EI kE^0~N 74-0-N-1 : tE0~N ££l FIFO 
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74-0-N-2 : 0\El$\± §qO~N 74-0-N-3 : ANO 7\\0\^ 
74-0-N-4 : EEO-N 4£l FIFO 75 : ^£g UH^[ H|U^ 
76 : TOD HH^ d|I2¥ 



WSOI ^dttr PI£&Ot £' E7 gEHJI^ 

£ U ^S° Jl^ nH^l Bf^Ef (High Speed Packet Router)! OlgSfOj gd }|X|^LH §|3 

(Trunk Card). ?|XR X||0|? r E. *H g? r E (Channel Card) AJ-OJOIJ HDLC(High level Data Link Control) 1 
di 3^ a|0|£1 §d0| EE(Node) ^SQ| g0|o|01 q^-°| e§ 3 §y *H 

y 5>rE# 3^1* 4 °> HH^ Br^qi 0|g^ gd A|±S°1 ?|XRU! HOLC gd 3*1 Oil 2»s> ^01 

Q. 

°j^-!2? gd ai^ohai^ q^2\ eezj nn?i °|oh hdlc gd2*is ?yimoi eez]^ id 

HDLC Id ft nr£ ArguU 

0|2J£ gd A|±10|| oiOjAi. £3| Df0|3£ 71*1^8 HDLC gd ff 3e! £^d 5RS r O| Algol 

3. DH^l 3£^E£A| e§3 2£^£J E1 (2.048Mbps) SE^ T1(1 .544Mbps) 1 Afgo r £q. 

aaq. &?\9\ ^oi we« Droits jixi^oi £4d a^M £#e> hdlc gds*il Aig^oii qsf sjg 
^ ^2 chi wit dg^E?i- ei eej omef 2^ aiuai dh^ n\o\^s,j\ iss-pii sq 

3 61b SXII30I 2>2iq. 

□ 213. &}|2f ^0| ?|X|^LH HH^ S^E?! El 9E^ TlOfl g^EJOi 2iEH£ ?FA(F requency 
Assignment) /3SEC(SECtor) ^*>A| 7|XR X||Oi? r Ef§ 2§2£ £g6H0t°J 6|b H| 01 3 A1 E Al^iJ 

EPrE ^OfXI^I E|£ ^JJISOI 0|3°^ 2&°| 7\X\^ XIIOJ^E ggOi! 2"0|A|E }|XR X||0|5f 

E Id XJI56H0t o\B£ gg201|A1E DH¥ Sg S^ei^OI £fll§0| 2i£i 

a. 

9E*>. A|±*j SgXfOM Id tHi S?^ EE »S30| gtOi Oil ^gf* ^ SU A|± 

goi ?ixi s^e aoi xfAim^ii £Jb esoi oiojci. 



gd Al^^jSj Eg 3 ^|E. ?|*l^ XilOi^fE. aH^^IE A r 0|0|| HDLC gd# ^S^E^AJ 3^ 

L1I0IE1 -Id 01 7^6101 q|0|E1^0| Sd 95011 *tgW 4 2i3. EE 5|S0| §0| o |01 q^21 §g 

3 ?IE % m^\BW 4 2iE^ m e^^qi 0|gof Sd A\±QS\ 7|ARL« HDLC MdS^I 



oiei^ g^apj ojsh m ^goj nn3i e|o Eil oigm id Ai^ij^ ^ixi^m hdlc SdSxi^. 

33^o| d^^EM i.^ IIH^l B|^E1g §^]E^ HDLC ld§ EE Oil A|2| §7|?|E. E 

13 ?IE. ?|XR ^IIOi^rE. XHy? r E^r D A D A ?3S^ 0|^OiX|D1. 0| CCH £PI DH?J Sl^^^r Q 

eeoiiai ^d£i^ mum ^xi oiEai^ sa;f s^i oh^xi xi^m^ aixi^Em. 

°| EE§ 01E EEOilAj ^d^ Dfl^OI 2ibX|l SSS^ 2#9|2r. ^>^l St^|5J 731 01 CHI ff}^ 
^dSrHXr 6rb EE2J ^d FIFOS^Ei nH^e ^012f ^^1 <H 5§ d|X|^Ei. £}^E1 EE^Uj OiEdl^ 
gJEI. HH^l y|H¥. TOD EH 3d HI 12 ¥0I| ^ nn^^j A|^3| MM ?^8Q. ^1 ^012 

CH^ie ^^IX| EE2j 4d FIFOOII X^SW\ ^ «|Oida# ^^5|^ 0|§?|2}. 0|l^|0||Ai 
E n«^HS¥E1 s^jxi OlEcll^ Sep S#6|0| &}| 0|g^|2| >M|Oid^0|] CCfB| ^^| ^|5§ d|X|^E1 
Oil X1^3 nU^ie ^^X| EESJ ^d FIFOg d#orb Bt^Ei EE¥2|. ^7| 0|§7|0I|A| #«EJ^ UH^! 
0| S^g nn^ioiXI TOO DH^°IXIM ^ ^E'SIE ^^g U|I3¥ ^ TOD b|J2¥S 

Oim. 1¥3 ES§ H36I01 g glgOII 2jgf IIH2i er^Eil 0| g^ gd A|^g2J 7IXRUI HOLC IdS 

£ 1° ? ^SOII nH^i el^qg Olgsj -Id Al^gjSJ 7|XRm HDLC ld§x|2| Mm ^^ESAi. 

q^£| *«y?FES A|2| g^|g 2|g ^sje Xllgm^ A|2| g7|?|E(20)£|. X||01 ^(10)^ 2j n^^i g 

dl ?l^ El c£E Tig AJjgSIE §g3 Hai0|D1 (Trunk Framer)0. 1 (30-0. 1)3}. 7|X|^M JUIOIS^I 
?|X|^ X||0i?|E(40)21. £M\ moiEloi ^^d MUM ^H^iS x^Sf^ q^2| 
AHy5|E0-N(50-0~N)3U. A| 3L| s^|5jc(20). Eg3 H31 0| DHO, 1(30-0. 1 ) . ?IXR ^|O1?|E(40). 

XHa^rEO-N(50-0-N)0|| A A 2g£j0i HDLC !d§ ^^SIE q^^l EE0~N(60-0~N) H\ , H^2] d^ 
gSH ^^1 EE0~N(6O-O^N) A|0|0i|Ai^ HDLC nV. gd0| ^|^S|E= ^^d gSH ^^d 

£lb nH^^i ^^d 3^1 W|0|8^ HH^ £l^q(70)^ ?^gq. 

2J\ EE0~N(60-0-N)8 FPGAOil »IE?l|0i»ES ?^£|0|. OiEai^ ^E1(Address Filter)^ 2^ DH^! 

2ib HDLC ^^d^l (61-0~N)2, ^^d tH^l goH ^9| e|^q(70)2| 5»S 3^ 
orb ^^d FIFO(First In First Out) (62-0-N) ^ ?^gq. 
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0|HH . £P| HOLC £^£PI(61-0~Npt 0\B$\± Hqq 9.^ MM?\m L«§5^ 2!EE£ CPU Oil qtq 

» Siie ¥X| Sf]lE Higgle! hh^o^ oojg ^ Bg? 4 o.^, gel. 

£Piq £0| £ gJgOII q°| 1^1 q^qi 0|geJ gA| Al^goj ^|X|^LH HDLC gdS*lb 

2FA/3SEC 3|^°£ ipsjSh 50^ £ 1 0|| EA|£J df2| ^0| q^q(70)t §£JO£ HDLC g 

611 4Sof^ Q^SJ EE0~N(60-0~N)0|| A|q §qqE(20) 13. §| 3 M£(|0|CH0.1 (30-0, 1)0j LASS 
^33 qE 1&. 7|X|^ Ji]OiqE(40) IS. *HyqE0~N(50-0~N) 8^0| 2|2| 2SE]0| S^l^joj 
2*98101. 01 an s**f EEq *?P|> 7\^o\Q. 

E 2^ £PI D}|*! q^q(70)q ^A|| ?3E£A1. HDLC !£!3*IU1 q^q ^ H0 ~N (60-0 ~N) 0|| AJ # 

d£J01 EE0-N £d FIF001I *|*f=! HH^l ^3X1 EEq 0|ESII± 3£q 211 tt||0|XI Xi£6|^ 

m d|X|±q(Shift Register)(71)q, HDLC !£!2*IU1 Q^2| EE0~N(60-0~N)0|| At ^>M£ib TOI^ £d 

^H|AI^^-Ei q^q ^E0~N(60-0~N)§ flE EE0l|Ai £dt> HH^0| 2J^X|# 2#of01 £d Dfl^OI 

°ilr EEt Sam^r ai^KCh6cker)(72)2|. *P| 3g?l(72)q §S l^Oil U|B| HDLC g£i&x|LH 

2j EE0~N(60-0~N)§ im^e £dSUXf EE0i|A| £d£J01 DJl^OI EE0-N £d FIFOS 

^q DH^g gjqq £P| ^|5E aix|^q(7i). q^q EE^m oisai^ §q. Dflei uib^. 

T0D(Time Of Delay) DH^l d|B¥0j| 2*2* ff»°J ¥ DH^SJ A|*UI ^o[2, &q EE0-N £d 

FIFO^q °.J0]S HDLC IdS^lLfl q^q EE0~N(60-0~N)§ =*|X| ^S0]| 3£oP| 3§H E 

c 0 ~N 4d FIF00II X1S8PI ?|SF XllOldSl ^^5^ 0|gq(Mover)(73)q, HDLC SdS^im q^q E 
E0~N(60-0~N)01|Ai £d3b DH?1# °J3?g>0> &7| ^|5§ 5|| X| ^q (71 )0{| poU, 0|§7|(73)0|| 

M #3£Jb dh^ss^ei =*xi EEq qEdl± S^l ¥ £PI o|§q(73)q aioid^oii qq 
&q aixi^q (71)011 nu^e eeo~n 4d fifom men hdlc edS^iui q^q tno- 

N(60-0~N)§ ^H2| FIFO^ q^q icH^0~N(74-0~N)Jl|. 0|^| (73)0l|A| 

#^£|^ DH?10| DH^eiAl TOD HH^oiXI! ^ ^8J5^ HH^i b|U^(75) ^ TOD H|U^ 

(76)^ ^£iq. 

^^1 q^q EE¥0-N(74-0~N)^ LH^l g6H q^q tH0-N(B0-0-N)LH FIF0(62-0~N)0|| 

>M ^d£lb DJi^e ^l&Sf^l tEO-N FIF0(74-0~N-1)2T. ^?| 0| =^1 (73)0||A| S^£J^ DH^l 

25^1 DJi^l ^^X| V.Eq OiEdl^ SS| SSofb OjEeil^ §qO~N(74-0-N-2)3}. ^^| 

OlEaiA gqo~N(74-o~N-2)q Si 13121 E P 4B ^^o\0\ ^*\x\ ^Eq oiEai^ §W[ 2§g 
^7| 4IHe a|X|^q(71)U| mi 31 It q^2| tE0~N(6O-0-N)g =^A| tE2J 4d FIF00II S^SPI ?| 
^ X!|01£laS #^o^ AND ^|0|E(74-0~N-3)2f. ^^| AND }|0| ^ (74-0-N-3)q XliqdSOil CCjq ^>^| 

^MM inEq oiEeil^ ^71 <H5^ aixi^q(7i)m hh^# xis^ ^ q^q icEO- 

N(60-0~N)§ =^jA| icEq FIFOOil 3^5^ tE0~N F IF0(74-0~N-4) ^ ^9q. 

^oi s ^SOil q^ nH^l q^qi oig^ gd Ai^q hdlc gd&xiq =sf 

§ £ 3°) £§£i ifumoi agoig qg^t ^q. 

hdlc Sd^^lUi q^q ^eo~n(60-o~n)oii A |2| §^i^^e(20) . e§3 Haioi qo. 1 (30- 

0.1). ^|XR Xl|q^JE(40). *Hy5nEO~N(50-0~N)s a^j q^oj ^E0-N(60-0-N) ^ £^d UjAf 

oigmoi nn^i q?q(70)s m^m oi hh^i q^q(70)q xiiqoii qq ^^d q^ ^ q 

4q inEO~N(60-o-N)g est! q^q^ nH^l ^dms^ °iq. 

^. 0X1 A|2| §q^E(20) . e§ 3 ngioiqo. 1 (30-0. 1 ) . ^|XR M\O\9\S(A0) , XHy ?fE0~N(50-0~N) 
Oj|A]^ ^dS^Xf m q^q tE0-N(60-0-N)LH FIF0(62-0-N)0i| X|St? ^d q^l 

mm Mil q^q(70)^ ^d^q(si). 

oi¥. dh^i q^q(70)q q^q ^e^o~n(74-o~n)lh veo-n £ai fi fo(74-o— n-d chi -^-d bi^m 1 

oH q-t-q EE0~N(B0-0~N)LH ^Aj F I F0(62 0 — N) CH| A| £d£|^ OH^IOI X1SEI0AI q^q EE0-N(B0- 
0~N)Lfl ^d FIF0(62-0~N)q DJiei ^d £Bld^?t ^^£IS(S2). 3 #^l (72)0|| A| ^ Dll^l £A| ^ 

uidsi ®ei5K)j q^q eeo~n(60-o~n)§ oib icE^i ^d^ d«^oi 2i^xie 31^ H S# 
^ ^dW nn^ioi oi- 01 §q (73)011 l^^q(S3). 

nqs. ^>^l oi ^i(73) oil Aib Qm tEOii q^ ^d mi^ Sfl at^l(72)oii xiai«h ^. ^q ai^l 
(72) q is 33J0II qq hdlc mdsxim q^q tEO~N(60-o~N)g MUM ^dsuxi kEoiiAi 
^dqq nn^oi Xi^g q^q ^evo-n(74-o-n)lh ^eo-n ^ai FiFO(74-o~N-i)^^q niiM trq 
q £7I aixi^q(7D . q^q ^E¥0-n(74-o~n)lh qEdl^ gqo~N(74-o-N-2). uh^i 
b|2¥(75). tod nH^i y|!3^(76)oii qq oioi nH^q ai^i^ MM ?^q(S4). 

o\W. 2J\ 3e^l(72)b o|g7|(73)^¥q qg EE oil cnoj ^ai DH5i S t S§g ^daibUi 

s qe eeoii qei ^d Sii 4^s^l 

oioil qq. aixi^q(7i)^ oi§7|(73)oiia| i^si^ Enei. ^ hdlc -idS^im q-^q 

EE0~N(B0-O~N)O||A1 ^d^q q^q EE^0~N(74-0-N)LH EE0-N ^d FIF0(74-0~N-1)0|| 

nH^!M -^3 xi EEq qEai^ mi^xi xi^ef^(ss). q^q tE^o~N(74-o~N)Ui qE 

2il± gq0~N(74-0~N-2)e ^\ 0| §7|(73)0|| At §a£|^ DJI^og^q sxi X | tESj Ojc^x § sl 

2S-qq qE ee^ ^dqqot nn^ejxii ^0Fyjq(S6). 

0|q. ^v| B?II(S6)0||A| i^m^ EEq qEdl^ SMS. m\ AND ^||0| E(74-o^N-3)0||Aib ^ 

q oiEai^ ^qo~N(74-o~N-2)q 2i l^q ^q^moi ^^xi EEq qEai^ 2t 
El njj^i# ^^1 4HHJ= aixi^q(7D^^q g^qq q^q eeo-n(60-o-n)§ ^^xi EEq 4d 

FIF0(62-0~N)(M| S^Sf^l Xj|q<M^g #»^q(S7). 

3qS. q^q EE^0-N(74-O~N)LH ^E0~N ^d F I F0(74-0— N-4) Oil AH ^ £PI AND Pi|0|e(74-0-N- 

3)q Wiqdaoii qq =^x} EEq qsai± sa^l Sis ^q ^IH§ aixi±q(7i)m m^m giqq 
4^d q^l leu q^q eeo-n(60-o~n)§ =5|xi SiEq ^d fifo(62-o-n)oii d^^q(S8). 
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OIDI. 3?l DH3i 0|H^(75) 51 TOO HH^i b|in^(76)0i|A1fe 37| 0| §71(73) Oil A| g^EJ^ BW^OI 

y^g toi^pjxi tod im^ejxn 2t^t 2>oioioi ygg se^ tod nHejE) 3%on^ ee^ mum e 

£o\Zm 6H1. Eb TOD DH^o] 0[y S^OIIb 3?l 0\£$\± g|E|0~N(74-0~N-2)Q||A| 3f£l a 

*ui eem mi^e S^SIE^ *>q. 

3?I2I £8 2^E|(70)21 e^ll 18H. =3X| EEOll 2£Elb AR §7|7fE(20). §^3 Hd|0| 

[HO. 1(30-0. 1). 7|XR *||OmH(40). *Hy7tE0~N(50-0~N)£ EELJI HOLC ^^>J7| (61-0-N) g g-otf 
EE°] 4d FIF0(62-0~N)0|| nH^ll glOIS* S|f3E£ ^d^E^I 

3?m §*tm^ hh^i ei^Eim 4Hh^ aixi^q. 2§7i. oi§7|. oisai^ ^eioiiai iomhzsj 

13 g AlgofS 1 AIOHOII 8H|e*i 2^ 0 | ?[^f°5 3 All ei^g ^Eb 80Mbps7f 

CCIBIAI. ^OI^S l^g nH^i ^^£^1 312 (Setup) /IE EJg»(Hold Tjme )g D_^6|h S?IU1 

CHI feOI^U FIFO a|0|E1 bl|es 8u| e 0|3°£ ^B|0 7|£oiq. 

3712} £0| ^E7| W|^B£ ^ 7IE24 EE£2J £]£^E1 3^E£ U ^ 2J3. D|0|3£ 7|X| 

2FA/3SECS £>3A] «|0|^3| 3£Elb ld^E7f E1M 2.048Mbps x 2 «H (E1 Ha|0|D1 27H). 

T1 f§ ;|gog 1. 544Mbps x2«H(T1 ^SIOICH 27H)1 2!OmX| ?^2H^ Bj^g 4-E7I C|^ QjfPf SJ7| OH 

-2 oil imai ei^qoii 8^2| aH^ie. ai^i §-7|^e. 7|xr xilomE. 2;hsj §§3 Haioimsi 3^01 

J\^o\W. SE£ Olld|g »3 t£i -?-7|^ ^ 2iC|. 

[tfB|A|, 2FA/3SEC £gA| 7|XR X||0|3|E1 23 A|go|X| Qfo^ qxm iH£ 17H£ ?30| ?|^S|C|. 

3 £13. gMb HDLC gXH^E2J «|2|t £>0| TOD dsf A|2f 17|;?|E0||A1 7|X|^ £fcfl ¥ 

QA| HOLC DIIPJ bH^e goU *Hy7|E£ SUIJr 92SOIA1 7|XR *i|O|7|E0]| ^SJ^QI. £ 

SOIIAI^ AR 17|7|E0l|Ai DH^ 71*| *Hy7|E£ £U|E£ 7|XR Jj|0|7|E01] ^o|# ^ 

XI ?^q. 



MM 

0|^. ^g01|A|2| £0| ^ g/S^. 3^ MV. £t¥E1l AfgijE^AI t£2! m 0| Bi gAio| 7| 

^sioi moiEj^oi i<y ?^oii *jgw ^ 2^2. ee 41 ^st> ^ ^ich §13 ?ie §y 

^y^lEl ^ 2JE01. CPUOII Sgf§ DIxIXI SfH MSflSI^U S^7| 2ib DH^g Ji\7\^9. 

AI^UOI ofgsjog gxhftj 4 0.9,1 S3|7| oiq. 

geH 2FA/3SEC D|0|a^ 7|XR =?^A| 27H2| pxm 157| ifi^DII 0| ^51 0|gsfo^M1 17H2J qxi 
i 7|^S|01 PXIl Mm mm ^ 91H H|g M D J % gg °iIlBJ^0| B^SISIH, 

D|0|3^ 7IXR2J 7|XR X||017|EE 2^0||Ai goj ^ 01^ H |g n, g^Q, 0 |^OiX|D1. 5E 

§13 ^£0|| g^£|X| atO| 2| EEZ! gd^El X^^OI ^ 2i CM ^7||7| g0|^ §TS§0| 

21P. 

3 £12. EE 2*3301 gOlolOj *7|5 gfl^t 0|£ EEl ^7j| »e| ^ 910\ A|^g gg A^XPI 
AI^S £A|3*|q ^7|^o| g-Al^x|g oiqifllOl^oUXI ^ q ^7i| 7|^6|D1. 5j^^E7| BH*eq 

V\ FIF0CHIX1 2B|q0|e(0verwrite)^ PJ^ n^ed ?I^E ^0|X|D1 §§3 ^E0I| ?0H1 g>X| ^3 

4 °jq. 

3712} £8 ^ ^SOII nil 5|?E|f Olgsh HDLC l^&xlb q^^J EEZI AiS HDLC g±J°| DH^ 
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h AND ^|0|E2K AND ?\}0\^9] fl|oiA]sO|| CQE| *pi &™X\ tE°J OiE3|± £P| 

4HH^ aiX|^E1LH ¥ t£i ^*<X| EE°j 4d FIFOOil 3£6|^ kE0~N 4£! 

FIFOS =?3£J^ 21 ^S^S MX ei¥E1# 0| ed Al^aioi j\x\^ 0H0|*|q?!W| SAjg 
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